The concentration of NAPs per cell has been measured [1] in Luria-Bertani broth after 2.3h (it corresponds to the doubling time ∼ 20 min [2] and G = 3.8 genome equivalents per cell [3] ). Here we assumed, that DNA-binding proteins cover DNA on the length equal 2 times their hydrodynamic radius. Lrp forms an open ring structure, in which the DNA is wrapped around the octamer in a nucleosome-like structure [4] . Thus, we calculate that length 2πR h of DNA is occupied by Lrp oligomers (similar mode is assumed for DPS). Oligomerisation levels of most NAPs is from [5] . The abundance of RNA polymerase holoenzyme and core complexes are taken from work by Bremer et al. [6] for E. coli growth rate 2.5 doublings per hour. The number of TFs are calculated from [7] and recalculated for expected number of TFs [8] (we assumed typical values of TF sizes). The number of MukB monomers per cell has been measured to be 400 ± 100 [9] for fast growing cells. Similar value (438 ± 180) has been recently obtained from single-molecule studies [10] but it appeared that only 20% are accumulated in discrete chromosome locations [10, 11] . Mean number of MukB monomers per cell participating in DNA compaction is 82 molecules. The number of cross-links is equal to M l = 2MukB − 1 + SeqA + MatP. The number of cross-links for MukB comes from the following observation. In the presence of ATP, the globular domains of the homodimer associate with each other resulting in tight intramolecular compaction of two DNA chains. MukB dimers can oligomerise forming rosette-like or globular structures [12] . In this way the number of cross-links formed by MukB dimers is 2MukB-1. Recently, it has been recognized that non-classical NAPS such as SeqA, MatP, and SlmA proteins play role in the organizing the chromosome [13] . The concentrations of all ncNAPs are unknown. The number of cross-links formed by the ncNAPs are anticipated from genome conformation capture experiment [14] in the exponentially growing cells. The high clustering between binding sites was attributed to single interaction between two MatP sites and 51 SeqA interaction between sites. Several SeqA loci were involved in interactions with more than single SeqA loci and it is impossible to determine from experiment wheather these multiple interactions appears at the same time. The number of interactions between two loci is 34. No clustering was observed for SlmA binding sites. For the proteins that forms cross-links we assume that they cover approximately 20 bp. MukB, SeqA, and MatP are elongated proteins of length below Kuhn length of DNA [15, 16, 17] .
Calculation of LacI dimer sliding length
We use Monte Carlo simulations to determine the sliding length in the presence of NAPs from the study by Hammar et al. [19] on the in vivo kinetics of association of lac repressor. Hammar et al. measured rate constants of LacI binding to two identical operator sites positioned at center-to-center distances 25, 45, 65, 115, 203 bp. They demonstrated correlations for binding of LacI to two operators located at distances smaller than 65 bp. The fit of the experimental data to the model in the absence of NAPs gave value of the sliding length s L = 2D 1 /Λ = 36 ± 6 bp. Here we determine the sliding length in the presence of NAPs.
The scheme of the algorithm is shown in Fig. S2 . Following work by Berg et al. [20] we assume that TF after macroscopic dissociation can rebind to any location on the DNA with the same probability. The availability of the new nonspecific binding site is determined by the arrangement of NAPs in its vicinity. When the site is obstructed by NAPs the TF can not bind and dissociates macroscopically. In the other case it binds nonspecifically and searches for operator by the sliding. Nonspecifically bound TF to DNA performs one of two exclusive steps: diffusive transition in either direction to the nearest base pair (sliding) or dissociation from DNA surface. The probability of the former is given by P = 2D 1 /(Λ + 2D) = 2s 2 /(1 + 2s 2 ) and the latter P d = 1/(1 + s 2 ), where
Reflective boundary conditions are considered when TF encounters NAP during sliding. The sliding length is calculated from the ratio of the mean number T 0 of macroscopic dissociations required for localisation of the single operator to the mean number of T dissociations needed to find one of two operators because it is equal to the ratio of experimentally measured association rates k/k 0 = T 0 /T . The results of the simulations give the best fit to experimental data for s 2 = 1000. All simulations were performed using following parameter values: length of DNA N = 20 kbp with operator/operators placed at positions O 1 and O 2 , number of NAPs M = 158 (vacancy f = 0.85). 10 5 simulation realizations were performed to calculate mean number of macroscopic tries that lead to specific binding.
The full event-driven algorithm consists of the following steps:
(a) generate a random number ρ ∈ (1, N ): (a) if POS+1 is free from NAP change the position to POS+1, else to POS-1; (with probability P + = s 2 /(1 + 2s 2 )), go to step 4 (b) if POS-1 is free from NAP change the position to POS-1, else to POS+1; (with probability P − = s 2 /(1 + 2s 2 )), go to step 4 (c) dissociation (with probability P d = 1/(1 + 2s 2 )), T = T + 1, go to step 2 1 AraC-type TFs contain bipartite HTH domains per subunit [138] . 2 All TFs from MerR family are dimers [38] . 3 All TFs from TetR family are dimers [139] . 4 All TFs from GntR family are dimers [140] . 5 Leucine minizipper in the C-terminal region is required for tetramerization of TF from LacI/GalR family [141] (found only for FruR, LacI). 6 TFs from AAA family search as dimers [142] and oligomerize at an operator. 7 TFs from DeoR family are higher oligomers -tetramers, octamers with ability of DNA looping [143, 123] . 8 Poorly characterized family of transcription factors, tetramer [126] MurR. [19] for experiments with two identical operators (Fig. 2 in Ref. [19] ) using model including random arrangement of NAPs on DNA. Ratio of the association rate to two operators to association rate with single operator on DNA as a function of the interoperator distance. Blue dots correspond to the best fit (inset shows χ 2 as a function of s = 300 [150] , while dotted one from the value 3000 M −1 [151] . (B) The minimum of searching time as a function of microscopic dissociation rate constant is shifted by one order of magnitude from determined value. The dashed line points to the determined value of microscopic dissociation rate constant. Figure S4 : An average binding time to the operator of specific operon decreases with the regulon size. We consider the case in which the total number of TFs is equal to the number of regulated operons (n). Every operon contains single operator. The scheme shows all elementary events that finally lead to binding to the particular operator (grey box). At the first step two outcomes may occur: (1) binding to the specific operator with rate nk because there are n TFs and one specific operator or (2) binding to the rest (n − 1) operators with rate n(n − 1)k. At the following steps the procedure is repeated until specific operator is bound with TF. We assume that unbinding of TF from operator is much slower than TF binding time. The binding time for the case in which n = 1 is t 1 = 1/k. Values of ratio t n /t 1 are plotted as a function of the regulon size (number of regulated operons).
